Abstract. Ginger and turmeric can be used as feed additive in the quail's rations. An active substance in this Zingiberaceae family has good benefits for animals, especially quails. A research on the Quail Performance at the Starter-Grower Period fed commercial feed with the addition of ginger and turmeric had been conducted over the past five weeks. The purpose of this research was to know the effect of feed additive (ginger and turmeric flour) on the quail's performance since the starter period up to the grower period. The data were 240 two day old quails. The experimental design used was a Complete Random Design (CRD) with 4 treatments and 4 replications, i.e. P0: feed controls without any addition, P1: addition of 1% ginger flour; P2: the addition of 1% turmeric flour; P3: the addition of 0.5% ginger flour plus 0.5% turmeric flour. The observed variables were the consumption of rations, body weights, FCR, mortality and depletion. The results showed that each of the treatment was not significantly different or had no effect on the performance of quails at the starter-grower period. It is necessary to do similar research by increasing the percentages administered to each of the treatments, so that the effect of administering the feed additive; i.e. ginger flour and turmeric flour can be obtained.
Introduction
The quail is a type of poultry other than chicken that has the potential to be a high egg producer.
In Indonesia the quail is potentially important to be developed, because of its high meat and egg production. The japanese quail (Coturnix coturnix japonica) is widely reared for egg and meat production and also for experimental purposes. The type of broiler quail is usually male quail or unproductive quail. One of the factors that influences quail production performance is feed factor. Feed has an important role in quail rearing; therefore, careful attention must be addressed because the nutrients obtained by livestock comes from the feed. Some results of research are adapted by breeders to improve productivity results, and one of which is by giving antibiotics to stimulate growth. Some antibiotics can be obtained from herbs (phytobiotics), and herbs that can act as a phytobiotics is a group of Zingiberaceae plants such as ginger (Zingiber officinale) and turmeric (Curcuma domestica).
Administering ginger extract to broiler chicken mixed with drinking water will optimize the digestive organs to work maximally, increase appetite, make livestock healthier, optimize growth and productivity, reduce unpleasant odor in cages, maintain livestock metabolism system and maximize feed efficiency [1] . The objective of this study was determine the effect of dietary supplementation of ginger powder and turmeric powder on the production performance of Japanese quails..
Materials and Method
The study was conducted 33 days, from January 26 to February 28, 2017. The location of the study was CV SQF (Slamet Quail Farm), a quail breeding and production company, at Jalan Raya Pelabuhan II KM 19 Cikembar Sukabumi-West Java.
Animals and Management
Two hundred and forty 2-day old local quality quails of Japanese strain (Coturnix coturnix japonica), with an average weight of 9.00 grams. They were fed a commercial ration in the form of mash of BR-1 type during the starter period and SP-2 during the grower period. The feed were produced by PT Sinta Prima Feedmill. , water, and commercial ginger flour and turmeric flour with trade name of rumah rudang produced by PT Rudang Cipta Persada. The variables observed in this study were (1) consumption of ration which was the amount of ration consumed by the quails during the treatment period, and the consumed ration was weighed every week; (2) the weight gain obtained by reducing the body weight after one week treatment with the initial weight of the quails; (3) ration conversion which was the result of consumed ration divided by one week's weight gain; and (4) the mortality rate obtained by dividing the number of dead quails with the initial number of quails at the time of treatment.
Dietary Treatments
The dietary treatments were as follows: (i) P0: Control feed without addition of ginger powder and turmeric powder; (ii) P1: Commercial feed + 1% ginger powder (iii) P2: Commercial feed + 1% turmeric powder, and (iv) P3: Commercial feed + 0.5% ginger powder and 0.5% turmeric powder.
Experimental Design
The design of the experiment was a Completely Randomized Design with four treatments and four replications. The data obtained were analyzed using ANOVA, followed by Duncan's double-distance test using the SPSS 16 program when the observed variables had significant differences.
Implementation Procedure
During the cage drying period, the tools were prepared in order that the treatment on the quails could be done optimally. The preparation of the tools includes washing the quails' drinking and feeding containers, cutting the plywood board as the cage base, cutting the wire as the cover of the feeding container, closing the wall of the cage and checking the electrical installation in the cage and aviary. After the cage was dry and ready for use, the quails were then placed on each of the units according to the treatment scheme and the research design.
This research used a commercial ration in the mash form mixed with the ration of ginger flour and turmeric flour. Administering the ration was based on the requirement of every period: at the starter period 6-15 gram/head/day was administered gradually, and at the grower period 20 gram/head/day was administered. The procedure of ration administration was done by calculating every ration requirement per unit which was mixed with additional ration of each treatment.
Mixing the ration was done by inserting the commercial ration and feed additives into the plastic, then the mixture was stirred until the ration was evenly distributed. The ration was administered directly to each unit of the treatments in adlibitum once a day (i.e. in the morning).
Quail weighing using digital scale was conducted once a week by taking the sample of quails.
The quail samples per unit was 20% or 3 heads, so the total number of sample was 15 heads.
The data obtained were directly input into a data table and were directly averaged to obtain the value of the weight gain of each unit.
Results and Discussion

Starter Period
The results showed that the administration of ginger flour and turmeric flour in commercial feed had no significant effect (P> 0.05) on all measured variables. The average rate of consumption in the starter period was 8.69 g/head/day. Such amount was influenced by the level of energy and feed palatability on the quails. This finding is below the results of the research conducted by Elfawati [2] who found that the consumption of daily average of quail's ration ranged from 10.35 to 11.66 g/head/day.
The insignificant difference of ration consumption was because the percentage of ingredients in each treatment did not affect the content of the ration. The research rations had similar qualities to the usual commercial rations that used to be administered so that the results did not affect the consumption rate. Sex, age, and body weight of the quails affected the ration consumption. The addition and replacement of damaged body cells was one of several benefits obtained from the ration consumption. The ration containing higher energy would lead to less ration consumption compared to the ration with low energy [3] . Body weight gain is one of several criteria used to measure the quail's growth. The increase in body weight is a reflection of the growth rate of quails [4] . The body weight gain within the 3 week starter period can be seen in Table 2 . The quail's body weight gain is defined as the increase of the quail's weight every week and such increase will develop since hatching (DOQ)
until it gains its maturity in which a quail will decrease its growth rate [5] . In this research, the quail's body weight gain always increased every week. The variance test indicated that the treatment did not affect the quails' body weight gain or the quails' body weight gain was not significantly different (P> 0.05). In the starter period, the average rate of body weight gain was 3.95 grams/head/day. The result of this statistical analysis has a value above the results of the research conducted by Djailani [6] who found that the average increase in the quail's body weight was 2.12 grams/head/day.
The quail's body weight gain will increase at the age of 14 days, then will continue to increase until the age of 35 days [7] . The quail growth is influenced by several factors including genetic factors, rations, environment and other factors. The ration ratio is very influential on the growth of quail's body weight, especially the existing nutrients contained in the rations such as energy and protein [8] .
The value of the ration conversion was obtained based on the comparison of the amount of feed consumed with the products (eggs or body weight gain). Livestock rearing, especially poultry, should consider the efficiency of the ration which is obtained from the conversion of the ration.
If the conversion value of the ration is low or small, the ration application is efficient [9] . During the starter period, it was found that the average rate of the ration conversion on each treatment ranged from 2.05 to 2.33, and the overall ration conversion rate during the research at the starter period was 2.23.
The analysis of variance showed that the overall treatment did not have a significant effect on the conversion of the ration (P> 0.05). This indicated that the administration of 1% ginger flour, 1% turmeric flour, and 0.5% ginger flour plus 0.5% turmeric flour did not affect the conversion rate of the ration.
The ration conversion rate during the research at the starter period ranged from 1.58 to 2.67.
Such result of statistical analysis was considered good when compared to the results of the observation done by Hazim et al. [10] that quails had a ration conversion rate ranging from 3.76 to 4.71. In addition, the result of this statistical analysis was also very good when compared to the results of the observation done by Sumbawati [11] stating that the quail's ration conversion rate ranged from 3.00 to 3.61. Nevertheless, it is lower than the results of the observation done by Mufti [12] arguing that the average conversion of ration in quail was 4.30 with a range of 4.03-4.73.
From the above discussion, it can be said that the quail's ration conversion at the starter period was very good. The result was in line with the statement of Pujiwati et al. [13] arguing that the smaller the value of the feed conversion was, the more efficient the feed use would be, and vice versa. The ration conversion was used as a parameter to measure feed efficiency during the rearing period.
Differences in the rate of ration conversion are due to differences in the ration consumption and body weight growth [14] . According to Amrulloh [15] , the factors affecting the rate of ration conversion are the ration quality, ration forms, ration administration technique, ration consumption and body weight growth.
The number of mortality of the quails during the research was 22 quails of the total 240 quails.
The factors causing the quails' death were: (i) the quails plunged into the drinking container, and (ii) the weak quails tended to fall down and were then stepped on by other quails. Based on the table above, the highest mortality rate took place in the first week of the P2 treatment (1% turmeric flour). The percentage of the quails that died during the starter period was 9.16% which was considered a very good result because, according to Wuryadi [16] , the minimum mortality rate of the total population was 40%. In the first week, the rate of depletion obtained was very high (11 quails) and was the peak of depletion at the starter period, after which the rate decreased because the quails' immune system was getting better and the death during the rearing could be minimized optimally. 
Grower Period
There was a difference in the rearing system at the grower period, sexing was done on the quails of the previous period. The male quails were eliminated or separated from the population, and only the female quails were reared for further observation on their performance. The following table presents the result of the observation on the quails at the grower period (21-35 days of age).
The result of variance analysis explained each treatment, i.e. the addition of ginger flour and turmeric flour in the ration at the grower period did not affect the feed consumption. The average rate of consumption at the grower period was 17.48 grams/head/day. The result of this statistical analysis was slightly different from the results of the research done by Sudrajat et al. [17] arguing that the quail's ration consumption was 18.8 g/head/day.
Meanwhile, when compared to the results of observation done by Sumbawati [11] that the quail's ration consumption was 109.69-135.59 g/head/week or equals to 17.52 g/head/day, the result of this research was almost appropriate. However, according to Kusumoastuti (1992) , the result of statistical analysis of this research was very low because the average feed consumption ranged from 127.12 to 165.15 g/head/week or 20.87 g/head/day.
One of the aspects related to body weight gain was a change. In addition, body weight gain also served as the parameter for measuring a growth process. Substantial process in the production process observed from the body weight gain was a positive side of the growth of livestock. The result of the analysis of variance was the result of sexing on the quails of the previous period, the data were 22-35 day old female quails. The variance analysis result showed that there was no effect on the quails' body weight gain at the grower period or the effect was not significantly different (> 0.05) in each replication.
The average rate of the total body weight gain was 3.28 grams/head/day. This result was different from the result of the starter period. The average rate of the weight gain at the grower period was higher when compared to the result of the observation done by Widodo [19] who found that the average rate of body weight gain was 2.93 grams/head/day. According to Mahfudz [20] , the increased protein digestion affected the increase of the daily body weight gain because it would facilitate protein metabolism during the growth period. If the ration quality is good, the body weight gain will increase. The variance analysis results showed that each replication did not affect the quail's ration conversion rate at the grower period. The average value of the ration conversion per treatment ranged from 5.01 to 5.98, with an overall mean value of 5.68. This result was good when compared to the result of the observation done by Subekti et al. [21] who found the average ration conversion rate ranged from 5.87 to 5.36 and Sudrajat [17] who found that the ration conversion rate was 6.64. Quail's mortality was not found during the grower period indicating that the metabolic system had improved well. The previous deaths were caused by the weakness of quails so that the deaths due to plunging into the drinking container and being stepped on by other quails were no longer existed. According to Woodard et al. [22] , most of quails died at their young age, and the mortality percentage of female quails tended to be higher than male quails. Several factors affecting the quail mortality rate were rearing management, ration intake, ration administration, sanitation, temperature, humidity and the quality of the baby quail chicks [3] . On the transition from the starter period to the grower period, sexing process to male quails was carried out. Male quails were eliminated or removed from the cages. This was done because the eggs that would be produced were intended for consumption or commercial eggs.
Of the total remaining quails at the starter period (218 heads), the result of the sexing found 99 male quails. These male quails were distributed in different experimental groups: 30 heads in P0, 26 heads in P1, 22 heads in P2 and 21 heads in P3. 
Conclusion
The addition of feed additive, i.e. ginger flour, turmeric flour and combination of ginger flour and turmeric flour, did not affect the quail (Coturnix coturnix japonica) growth performance at the starter-grower period.
